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thesuburbofChicagowasthegiganticstorehousefordistribution.
Besidethestorehouse,atechnicalcenterisunderconstruction,forwhich
approximately40engineerswillbehired,allcomingfromtheU.S.major
autocompanies.Tofinishoff,localproductionintheU.S.istotake
place,whichnootherChineseauto-relatedcompanyhasdonebefore.
Havingresorttothereliabilityof'made-in-America,'wewillchallenge
theJapaneseandU.S.partsmajorssquarely."
3.3ProductDevelopmentSystem
Thelackofproductdevelopmentcapabilitygenerallyappliestothe
Chineseautomobileindustryasawhole.Althoughthesameappliesto
theautopartsindustry,itcannotbeneglectedthatsomeautopartsmak-
ershavegraduallygainedproductdevelopmentcapability.Itisassumed
thatthesuccessofWanxianginbothdomesticandinternationalmarkets
isgroundedonacertainlevelofdevelopmentcapability.Letusnowturn
toWanxiang'sproductdevelopmentsystem.
(1)StaffandFacilityforDevelopment
InthewholeWanxiangGroup(approximately13,000employees),the
baseentityofWanxiangQianchao(5,877employees),thereare3,400en-
gineersincludingofficeworkers,ofwhichapproximately2,000staffsare
regardedtoengageinautoparts.Infact,amongtheapproximately170
stafffordevelopmentatthetechnicalcenteroftheheadoffice,23have
master'sand10havedoctor'sdegrees,and16arepostdoctorals.Inaddi-
tion,thereis"NorthAmericaTechnicalCenter"inChicago,theU.S.,
whichisstaffedwithabout40engineerscomingfromtheU.S.major
autocampanies.Atpresent,thetechnicalcenteroftheheadofficepos-
sesses5003-DCAD,whichover80staffscanoperatewiththesoftware,
Pro-E.TheevaluativeequipmentsinplacearemostlyU.S.-madeimports.
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(2)DevelopmentPatternandLeadTime
Asabasicpolicyfordevelopment,Wanxiangattachesimportanceto
theso-called"drawingsapproved(shoninzu)method"(oゼ゜blackbox
parts"practice)inwhichtheproductdrawingsarecreatedbythecom-
panyitselfandmarketed.Theleadtimeindevelopment,fromthereceipt
ofadrawingtothedeliveryofaprototype,islto2weeksinthecaseof
universaljoints,andaround25to30daysfordriveshafts.Makingof
prototypesisdonebythecompany.Whilethecompanybearsthedevelop-
mentcost,itisoftenaddedontotheunitpriceoftheproductsdepending
onthenumberoforders.
1
(3)R&DExpenses
Theinvestmentplanin2002standsatabout1.5billionRMB($183mil-
lion)forthewholeWanxiangGroup,ofwhichmainareaofinvestment
isautopartsdevelopment.R&Dexpensesaccountedfor3%oftotalsales
in2000,andover5%in2001.Until1998,thepriorityhadbeenplacedon
theinvestmentinproductionfacilities,whereasithasshiftedtoR&Dto
whichnolimitissetregardingtheinvestment.
Thefocalprojectscurrentlyintheprocessofdevelopmentare"ABS
electronicspeedsensors"and"the2ndgenerationwheelbearings"which
arebothconductedincollaborationwithwell-knownuniversitiesin
China.Furthermore,thecompanyhasbeenmakingendeavorsinthede-
velopmentofthetechnologyandfacilityforinspection.Asthecompany
considersitimportanttointernallyproducetheequipmentsandfacili-
ties,forexample,topicssuchasmechanicallayouthavebeenstudiedat
itsresearchdivisionforequipmentandproductiontechnology.
(4)DevelopmentSystem
Thecompany'stechnicalcentersareequippedwiththelaboratories
thatareofficiallycertifiedbythecentralgovernmentforitsnational
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standards.Technicalcentersaredividedinto5sectors,whicharethere-
searchanddevelopmentcenter,thescienceandtechnologycenter,the
computercenter,thetechnicalinformationcenter,andtheinspectionand
testingcenter.Theresearchanddevelopmentcenterandtheinspection
andtestingcenterconstitutethecentralforceindevelopment.
Underthetechnicalcenter,thereare7researchdivisions,thatarethe
divisionforuniversaljoints,thedivisionforheattreatment,thedivision
forforging,thedivisionforequipmentandproductiontechnology,the
divisionforqualityandsafetytechnicalsystem,thedivisionforautomo-
tiveelectronicsystem,andthedivisionfortestingandmathematics.
3.4ProductionandQualityControl
Next,inordertooverviewthepresentsituationofthestablemanufac-
turfingofhighqualityproductswhichisadeterminantofcompetitive-
ness,IwillexaminetheactualstateofWanxiang'sproductionand
qualitycontrol.
(1)FormofProductionandPersonnelExpenses
Intermsoftheworkingconditionoftheproductiondepartmentof
WanxiangQianchao,theaverageworkinghouris2shifts8hoursplus
1-hourovertime,whileinheattreatment,is3shifts,forhigherthermal
efficiency.TheyalsooperateonSaturdaysandSundays,whichare
treatedasovertimework.AsindicatedintheTable1,thepayforthedi-
rectworkersarebasedonapiecerate,whichaveragesaround1,500to
1,600RMB($183-195)permonth,slightlyhigherthantheaveragein-
comeinthelocalcommunity.Associalsecurity,onlyendowmentinsur-
anteisinplace,andthereisnomedicalinsuranceorhousingallowance.
Approximately80%ofthedirectworkerscomefromthelocalcommu-
nity.
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(2)Equipment
Asamethodtoconstantlymanufacturehighqualityproducts,the
companyaimstosecurehighqualitybasicallybyinstallinggoodma-
chines.Forthecrucialmanufacturingprocessoftheline,foreign-made
productionfacilitiesareputinplace.Forexample,Korean"Hyundai",
"Daewoo"machinesareputinthemechanicalprocessingline,andapart
oftheheattreatmentisdonebyJapanese,Swedish,andSwissmachines.
Ontheotherhand,mostofthemachinesforcastingandforgingare
madeinChina(WuxiMachineToolsWorks,etc.).
Asstatedpreviously,thecompanyhastheresearchinstituteforequip-
mentandproductiontechnologyandattachesimportancetointernally
manufactureequipments.Therefore,thecompanyplanstodisplacethe
importedfacilitieswiththecompany-mademachinesinthefollowing
years.Onthewhole,theratioofin-house-madeequipmentshasbeenon
therise,whichcontributestotheintegratedmanufacturingprocessfrom
materialtoproduct.Sincethecompanyismanufacturingrelativelylow-
valueaddedproducts,thecompanytriestosecurecostcompetitivenessby
increasingin-house-madeequipmentsthroughintegratedproductionas
wellasbysuppressingpersonnelexpenses.
(3)QualityControl
Thecompanymainlyadoptsself-inspectionineachmanufacturing
processasaninspectionmethodforquality.Thedefectratiointhefinal
inspectionofthemanufacturingprocessis1.8^2.0%,andtheratioofre-
turnedproductsfromautomanufacturersisapproximately300^-500
PPM.Manualssuchasstandardoperatingprocedurearepostedupin
eachmanufacturingprocess,whereinspectionrecordsarealsokeptin
order.4S,inamachineryplant,iscleanedupwell,althoughthingsare
notquiteinorder.Themechanicalprocessinglineisespeciallygoodand
wellinorder.However,thestandardizationofpartsboxhasnot
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progressed,andtheinventorylevelofworkinprocessishigh.Crossjoint
processinglineisintheUshape,andthenumberofmachineshandledby
perworkerislimitedto3.ThecompanyacquiredISO9002in1994,and
QS9000in1997.
Reflectingthevigorofthegrowingcompany,moraleishighfromline
workerstomanagers.Withintheplant,thesloganthatsays"Think
aboutahero,workasahero,accomplishtheresponsibilityofaheroand
enjoythepleasureofahero"ispostedinlarge.Theaverageageofthe
employeesonthegrouplevelis28,anddirectorlevelmanagersandvice
presidentinaccountingaregenerallyyoung,intheragefrom25to35.
(4)TechnologicalGuidance
Astechnologicalassistancefromoverseas,thecompanyreceivedover
20foreignengineersfromtheDepartmentofForeignAdministrationof
theMinistryofLaborandHumanResources,about10fromthecom-
pany'sNorthAmericaTechnicalCenter,andabout10fromforeigncom-
paniesandresearchinstitutesin2001.Thecompanythushadtech-
nologicalguidanceintheareasnotonlyofdevelopmenttechnology,but
alsoofproductionmanagement.Forexample,aprofessionalfrom
Toyota-relatedcompanygaveguidanceontheToyotaProductionSystem
(TPS)anddiagnosisofmanufacturingprocess,ofwhichthefrequency
wastwiceamonth,eachtimelastingforaboutaweek.Forthistechno-
logicalguidance,Wanxiangboretheconsultancyfee.
(5)ManufacturingCost
Thebreakdownofmanufacturingcostconsistsoflaborcost(8%of
sales,or30%ofprofits),generaladministrativeexpenses(11%ofsales),
profits(5%),anddistributionexpenses(2-3%).Thecostofmaterialsis
low,asmajormaterialsareallmadeandprocureddomestically.Itissaid
thatincreaseinthedistributioncostwhenprocuredfromremoteareas
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doesnotsignificantlyaffectthecost.Atpresent,theonlymaterialpro-
curedexternallyissprings.Asmanyproductsarelow-valueadded,prof-
itabilityisnotablylow.
(6)Sales
Thesalessystemhasthenetworkstructuredividedintothreestages
thataredistributioncenters,outlets,andsecond-tieroutlets.Atpresent,
thecompanyowns23distributioncenters,1660utletsunderdirectman-
agement,andabout3,000second-tieroutlets,inthefocalnucleuscitiesof
20districts(provincesandcities)acrossthenation.Asfortheexportsto
NorthAmerica,thereisadistributionstorehouseinthesuburbof
Chicago.
(7)BusinessEnvironment
Inregardstothebusinessenvironment,Mr.ZhijunShen,theGeneral
ManageroftheDivisionofDevelopment,presentedhisviewasfollows.
"ZhejiangProvinceranks4thinGDPfollowingBeijing,Shanghaiand
Shantong,andalso4thinincome,afterShanghai,Beijingand
Guangdong.TheProvincehasestablishedthecurrenteconomicposition
onitsown.ZhejiangProvinceboaststhegreatestaccumulationofprivate
companiesandthemostvigorouseconomicactivities.Organizationalbe-
haviorsarehighlyflexibleandmobile.Althoughtherewasnothingin
here10yearsago,itisnowthemanufacturingbaseforelectronicsand
machinery."15
151nterviewwithMr.ZhijunShen,theGeneralManageroftheDivisionof
DevelopmentatWanxiangGrouponMarch22,2002.
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4.Conclusion:LimitsandProspectofOpenArchitecture
Asindicatedbythesecases,privatecompaniesandstate-owned-
enterprises(SOEs)differconsiderablyintheawarenessforcompetition.
SOEshavestagnatedintechnologicalinnovationduetoprotectionunder
theindustrialpoliciesofthegovernment.Incontrast,privatecompanies,
withoutmuchgovernmentalassistance,havemademaximumeffortsto
improvetechnologyforhigherquality,lowercostandbetterdeliveryto
successfullycompete.Insuchcircumstances,thegapinthethinking
amongthemanagersinprivatecompaniesandSOEshasbeenwidening.
Asstatedearlier,themanufacturersofpassengercarsinChinahad
previouslybeenlimitedtoforeignjointventuresandtheSOEswhichhad
officiallyintroducedtechnologyfromforeignautomakers.Inrecent
years,however,itshouldbehighlyevaluatedthatprivateautomakers
likeGeelyhavecomeintoexistence,breakingtheoligopolybySOEsand
foreignjointventuresandacceleratingthecompetitioninpassengercars
production.Besides,ithasadoptedaboldmethodofproduction,even
fromtheperspectiveofthehistoryofautomobileindustry,whichisthe
"modificationofarchitectures"occurringintheChineseelectricappliance
andmotorcycleindustries.Havingstartedinelectricapplianceandmo-
torcyclebusiness,togetherwiththepath-dependenceandsuccessfulexpe-
riencesgainedfromthebusiness,Geelyhasnotablylocatedthecar
productionasanextensionofthestrategyof"low-cost,low-pricebymix-
and-matchdesign"inthemotorcycleproduction.
Thequestionliesintheunderstandingofsucha"quasi-openarchitec-
tune"thatwhetheritisatransientphenomenonoramainstream-to-be
designconceptinChineseautomobileindustry.Nevertheless,inviewof
theexperiencesinautomobiledevelopmentandproductionuptonow,
passengercarsarethetypeofproductswhichcannotperformwellasa
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totalproductunlessthepartsdesignisinter-adjustedamongdifferent
partsandtooptimallyfiteachmodel,whichrequiresintegration.
Therefore,thereisalimittomanufacturepassengercarsinmodules.If
themainstreamofcardevelopmentandproductionwas"integraltype,"
theattemptstomakecarswithopenarchitecturesinChinacanbere-
gardedastransitory.
Fromtheaverageviewofautomobilecompaniesindevelopedcountries,
marketabilityofthe'quasi-openarchitecture"isnotevaluatedinthema-
turemarketandwillfadeawayatsomestage.However,"disruptivetech-
nologies",whichthreatenthoseadvancedfirms,oftenrisebydemolishing
thosecompanies'commonknowledge's
Ontheotherhand,asmentionedearlier,thereisanactualachievement
inChinathatmotorcycles,typicalintegraltypeproductsinJapan,were
transformedto'quasi-openmodulartype"products,similartocombina-
tionofgenericparts,byrepeatedcopyingandremodeling".Sincewehave
frequentlyobservedthatChinesecompanieshavethecapabilityto"mod-
ifyproductarchitecturebypartscopyingandremodeling,"wecannot
denythepossibilitythatanew,challengingwayofmanufacturingmay
emergeasinthemotorcycleindustry,freefromthepastexperiences.
Rather,thequestionweshouldraiseshouldbehowtheycanacquiretech-
nologicalanddevelopmentcapabilityoftheirown,overcomingthetech-
nologicallimitsthatare"locked-in"bycopying,aftertheypasstheinitial
stageofcopyingandremodeling.
Inanyevent,itisimportanttorememberthatthemajorprincipleis
??
?
?
?
?
RefertoChristensen(1997).
Irefrainfromdiscussingthemotorcyclesbusinessindetailsasitisbeyond
thecoverageofthisarticle.FormoreinformationregardingHonda'sstrat-
egyinChinaandtheChinesemotorcycleindustry,pleaserefertoHiroyuki
Yoshino,formerPresidentofHonda,(2002),andOhara(2001).
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"Customersmakedecisionondominantarchitecture."Whethercustom-
ersattachimportancetothetechnicalsophisticationinintegralarchitec-
tureortothevarietyandlowcostservedbymodulararchitecture?The
answermayvarybycountryorbytypeofproduct.Fromthatpointof
view,itisnecessarytocontinuouslypayattentiontowhat"quasi-open
architectural"productsareturningtobecome,becauseChineseautomo-
bileindustryistheextraordinaryexistenceintheworldintermsofthe
existingdiversificationofproductarchitecturesinmarket'k.
[*Thispaperwasbasedonanoriginaldiscussionpaperwhichwas
presentedfortheInternationalMotorVehicleProgram(IMVP)at
MassachusettsInstituteofTechnology(MIT),theU.S.inAugust
2002.Aconsiderablerevisionhasbeenmadebeforepublication.This
studyalsorepresentsaportionoftheresearchfindingsfromthefol-
lowingtworesearchprojects:(1)"lnternationalCompetitivenessofthe
ManufacturingIndustriesinChinaandtheTechnologyandOpe-
rationsStrategiesofJapaneseCompanies"(from2003to2006),astudy
groupledbyProfessorTakahiroFujimotoatUniversityofTokyo;(2)
"AInternationalSurveyontheInterfacesandInstitutionalInno-
vationsontheInternationalizationofChineseEconomy"(from2004to
2006),astudygroupledbyProfessorShinichiKawaiatAichiUni-
versity.BothprojectsaretheGrant-in-AidforScientificResearchpro-
jectsthatsponsoredbytheJapaneseGovernment'sMinistryof
Education.Foralltheaboveassistances,Iwishtorecordmyprofound
gratitude.]
18SeeLee,ChenandFujimoto(2005)fordetails.
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